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 quadrangle to the south
—%—  APLITE, PEGMATITE, SILICIC DIKES--White, fine- to course-grained rock. Granitic to silicic.
Intrudes all other plutonic rocks

rock

y, fine- to medi

rk-gray, and dark , basaltic to gabbroic

qp QUARTZ PORPHYRY--Similar to hypabyssal granite described below, but is characterized by
distinctive blue-white quartz phenocrysts in a cry e felsic matrix

di QUARTZ DIABASE-Medium-gray, fine- to medamnw,m Composed of plagioclase laths,
quartz, ophitic hornblende, ~ augite, ha&.m@amm:manmm
Alteration minerals include mm Gpim. and calcite. Intrudes rocks of Hulayfah

group
ag ALKALI-FELDSPAR GRANITE--Pink to light-gray, and white, coarse- , hypidiomorphic
granular granite. Composed predor of perthite and quartz. My minerals include

mmkmmmMMmmmdmvemmnm
of the Shammar group

bg BIOTITE GRANITE--Similar to biotite-hornblende granite except that biotite is the dominant mafic
mineral. The large intrusive body that occurs on the western margin of the quadrangle is
granodioritic in composition

bhg BIOTITE-HORNBLENDE GRANITE--Medium- to light-gray, fine- to medium-grained,

hypidiomorphic to allotriomorphic granular rock, commonly strongly porphyritic. Composed of
potassium feldspar, plagioclase, quartz, and equal amounts of biotite and hornbiende.
Magnetite, nphm. and zircom are mccessory minerals. Alteration minerals include calcite,
epidote, and chiorite

hbg HORNBLENDE GRANITE--Similar to biotite-hornblende granite described above except that
hornblende is the predominant mafic mineral

bmg BIOTITE MONZOGRANITE--Light-grayish-pink to white, medium- to coarse-grained,
hypidiomorphic granuiar monzogranite. Composed of approximately equal amounts of
potassium feldspar and plagiociase, and approximately 10 percent quartz

da DACITE--Dark- to lhedmm—gm@, mphymm rock. Contains large eroded phenocrysts of potassium
feldspar and minor plagioclase in a cryptocrytalline feldspar matrix. Accessory minerals
include primary epidote, piedmontite, allanite, and magnetite. Intruded by biotite granite and
biotite-hornblende granite dikes

qd QUARTZ BMRITE--kat-gny, fine- to medium-grained rock. Composed of plagioclase, quartz,
and minor potassium feldspar. Accessory minerals nwhﬂk hornblende and augite. Alteration
minerals include uralitic hornblende, epidote, chlorite, and sericite, all of which indicate
greenschist facies metamorphism

bgd BIOTITE GRA . highly 1 poorly

exposed W m m W and quartz.
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d, highly weathered, very poorly exposed gneiss

- n mmmmm

e, amphibole, magnetite, m ‘ Unit probably is a border phase of the biotite
granodiorite described below. Intruded by granmitic, pegmatitic, and aplitic dikes described
below

SEDIMENTARY, VOLCANIC, AND METAMORPHIC ROCKS

Qu W@MLMWMWWMWWMMan&
coarse to fine gravel deposits derived from the surroundin crops

Qes EOLITAN SAND--Pale-reddish-brown to
occurring as dunes and sheets

Ob BASALT--Dark-gray to black, aa and pahochoe flows. Very fresh appearance, having a distinctive
unweathered look, and almost total absence of vegetation

QTv BASALTIC VENTS--Reddish-gray, dark-gray, and black cinder cones and vents, Composed

of scoria,

OTb BASALT--Dark- to medium- and black, aa and pashochoe flows. Ranges in composition from
hawmemaum‘mm . Older flows contain 5-10 percent olivine while younger flows
WMWW Relative ages of cruptive units are shown from oldest to
youngest by Roman numerals, 1 being the youngest

-red, reddish-brown, and buff, friable, mediu to conglomeratic,
thickly bedded, and WWMmmmmMm
mimﬁWﬁmmumummhmm

€s

su USAYFIR FORMATION--Spherical boulders and utﬁkﬂ nf rhydhk and quartz porphyry,
noncemented. The formation, whose stratigraphic r is not clear, is here named for
Inhimynfwtmmdmmamﬂluumdm The deposit overlies
Kuara formation of mmmmmmhwmmmmmﬁm«w
(1979). However, the deposit is derived entirely from the Shammar group rhyolitic rocks, and
therefore is more properly correlated with the Shammar group

sk KUARA FORMATION--Con . comprising cobbles and small bouiders of Precambrian
mmw&mmmw% Correlates with formation of the
same name in the Khaybar quadrangle - and Delfour, 1979). Underlies su at the
mﬂl&xnm&dﬂfﬁhﬁm Usay!

HULAYFAH GROUP

hs SEDIMENTARY ROCKS--Graywacke, phyllite, conglomerate, slate, and quartzite

hma MARBLE--Light-gray to white, buff, and black, fine- to medium-grained, thin- to thick-bedded,
siliceous marble. Commonly contains veins and pods of calcite and quartz

hrt RHYOLITIC TUFF--Buff, grayish-orange-pink, and gray, very fine grained to meduim-grained,
devitrified tuff. Composed of broken and partially resorbed phenocrysts of potassium
feldspar, plagiociase, and quartz, in a matrix of shards, pumice, andesitic lithic fragments,
and devitrified glass. Secondary minerals include pyrite, calcite, epxdot:, piedmontite, chlorite,
and sericite. Foliate (eutaxitic) structures defined by flattened pumice lapilli, and tricuspate
shards are ubiquitous

hsg GRAYWACKE--Dark-greenish-gray, dark-gray, and black, fine- to medium-grained sandstone and

agglomerate
ha ANDESITE--Dark-gray to black, fine-grained rock. Contains phenocrysts of plagioclase, sparse
alkali-feldspar, quartz, and hornblende, in a fine-grained matrix. Magnetite and sphene are
accessory minerals. Alteration minerals include calcite, epidote, chlorite, and uralitic
hornblende
3 ‘
26°00" ; = ' 2 : : : K i1
J YMBOL
40°00" HULAYFAH—MUSAYNA'AH (25,40 A) TR
Aerial photography 1956 and controlled mosaic 1959 Aero Geology mapped in May 1983.
Service Corp., Photogrammetric Engineers Philadelphia 20,
Pennsylvanis, U.Ss. A.g i SCALE 1 : 100 000 CONTACT

2 0 2 4 6 8
[ ——— —— | e P

10 KILOMETERS

This report has not been edited or reviewed for conformity
with U.S. Geological Survey standards and nomenclature. 2 0 9 4 8 10 MILES

)|
e — F I T i = —
SYNCLINE
DATUM IS MEAN SEA LEVEL
.. 1

FAULT

(=]

TRUE NORTH
ATTITUDE OF BED--Inclined, showing dip

QUADRANGLE LOCATION VOLCANIC CONE

A : Jabal al Usayfir A’

9 ar ho- qm, arsy QThy Qrs, an
1000 m =N - 7 ] =gy ‘ - - - o L 1000 m
. /_MLL o= = gy " hbg )U L__'i___} ! W - . . ’ hg
SEA LEVEL _| ho- T " "ha ' a3 X SEA LEVEL

INTRODUCTION
GEOGRAPHIC SETTING PALEOZOIC ROCKS PROTEROZOIC SEDIMENTARY, VOLCANIC, AND METAMORPHIC ROCKS REFERENCES CITED
The Jabal al Usayfir quadrangle, sheet 26/40 C, is located approximately 195 km Coarse, blanket-like sandstones of the Siq member of the Saq Sandstone covered The Proterozoic layered rocks of the quadrangle can be divided into two ms!in Bowden, R. A., 1982, Reconnaissance assessment of the Hulayfah-Zarghat area,
southwest of the regional center of Ha'il, in the north-central part of Saudi Arabia, all of the Proterozoic rock until partially stripped by erosion and covered by assemblages: (1) the Hulayfah group (780-680 Ma), which consists of mafic to Northeast Hijaz: Deputy Ministry for Mineral Resources Open-File Report

meMWWthWmd%“WN and long 40°00° and 40°00 E. Access is
via the Al Madinah - Ha’il paved highway to Hulayfah or Ghazzalah, thence by
unimproved road to Zarghat, located a few km from the northeastern corner of the
quadrangle. Desert tracks lead from Zarghat to the rest of the area, but a large
expanse of the area is underlain by Tertiary to Recent Harrat Ithnayn, and is

The area has low relief, broken by low hills and mesas of Proterozoic and
Paleozoic rock, basalt, cinder cones, and Jabal al Usayfir. Dminwge in the
quadrangle trends generally to the east and southeast, but rainfall is low. The
climate is typical of inland Saudi Arabia, with summer day temperatures newehmg
45-50° C., and with generally ewl nights. Temperatures can reach 0° C. in winter.
Vegetation is sparse.

The area is sparsely populated, and permanent water is found only in wells. :
PREVIOUS AND PRESENT WORK

The Jabal al Usayfir quadrangle was first mapped by Brown and others (1963) as a
mﬂ M M mmmm H!iﬁnz quadrangle (scale 1:100,000), and the eastern part was
chu nce photogeologic map of the Hulayfah-Zarghat area mapped
Whmﬂn(l%ﬂ} Wmmmemm north, and west were mapped by the US.

urv rabian Mission at a scale of 1:100,000. The quadrangles te
mmﬁhmmwmnmmmmmmmmmummrmm
in at a scale of 1:100,000 during the month of May, 1983.

ENTS

\CKNOWLEDG

Thits _report is m on work performed in accordance with an agreement be
C bian ' of Petroleum and Mineral Resources and the U.S. Ge

GEOLOGIC SETTING

: The rocks and structures of the northern part of the Arabian Shield were W

as the m of a large, west-directed, convergent tectonic event that spanned

m million years and ended about 550 Ma ago. During this time a large ocean mm.
mﬂwmywﬁmmgemmimaﬁmaftMAfmmmmwmmm
along a series of island-arcs. About 660 Ma, a continental mass mmm@mg from the
east mmm wm m m Mﬁl fearmwg the Nmmh mmmxe wh @s%mes« and

oic rocks 'm%' Mwe mrwny meiigwd. by emm
mmmmemmnmmwm

sheanng, faulting, and folding during the late Prote:

Tertiary to Recent basalt vents and flows.

Troctolite intrudes Proterozoic rocks and crops out near the eastern edge of
Harrat Ithnayn. It s thought to be the hypabysaal intrusive equivalent of picritic
lavas extruded near the beginning of basalt eruption.

Deposits of alluvium and colluvium derived from underlying rocks partly fill the
valleys in the quadrangle.

STRUCTURE

The predominant structures of the Jabal al Usayfir quadrangle were caused by
ozoic Najd event during which a
maximum compressive stress was aligned amwximawly east-northeast. Associated
tension fractures, commonly filled with quartz, silicate, or granitic dikes, strike
approximately N. 70°-80° E., and sinistral shear faults strike N. 650-750 W. These

structural orientations are exhibited by all of the pre-Najd-age rocks.

Pre-Najd structures of the Hulayfah group rocks were the result ef the collision
of a continental plate (Stoeser and others, 1984) impinging from the east, that
caused north-northeast-trending, west-directed, subduction-related thrust faults and
associated suture zones. Folds associated with this collision event are assymetrical,
having gentler east dips than west dips, and north-northeast-trending axial traces
that plunge at low angles to the south.

ECONOMIC GEOLOGY

No evidence of minerals having economic values was. discovered in the quadrangle.

DATA STORAGE

" Petrographic deser.imiemm, sample locations, thin sections, and results of
chemical analyses, are stored in Data-File USGS-DF-04-38 (Fairer, 1984) in the Jiddah
office of the U.S. Geological Survey Saudi Arabian Mission.

No Mineral Occurrence Document System (MODS) k ies were established.

intermediate volcanic rocks and subordinate sedimentary rocks, which formed in the
island-arc environment; and (2) the Shammar group (630-570 Ma), which consists of
intermediate and rhyolitic volcanic rocks and arkosic sediments that are
intracratonic in character.

HULAYFAH GROUP

The oldest rocks in the quadrangle belong to the Hulayfah group (Delfour, 1975a),
an assemblage of andesite and andesitic tuffs overlain by, and interfingering with,
andesitic graywacke and marble. These rocks were formed as a part of the Hulayfah
island-arc (Stoeser and others, 1984). Deposition in the arc ceased with the onset of
the collision with the eastern continental plate about 680-630 Ma, during which
period the rocks of the Nabitah orogenic belt (Stoeser and Camp,jp pre) were formed.

SHAMMAR GROUP

The Shammar group (Brown and Jackson, 1960), is represented in the quadrangle by
rocks of the Kuara and Usayfir formations.

* Kuara formation

The Kuara formation (Delfour, 1975b), a conglomerate comprised of clasts the
provenance of which the underlying Hulayfah group and plutonic rocks, is correlated
with unmapped basal conglomerate lenses that occur at the base of the Zarghat
formation in the Ash Shamila quadrangle (Fairer, 1985). The Kuara underlies the
Usayfir formation at the northern edge of Jabal al Usayfir.

a

Usayfir formation

The Usayfir formation, here named for Jabal Usayfir, is comprised of
unconsolidated conglomerate consisting of , spherical boulders of rhyolite and quartz
porphyry. This formation is distinguished from the underlying Kuara formation by the
absence of clasts of Hulayfah group provenance.

PROTEROZOIC INTRUSIVE ROCKS

Hypabyssal granite, gneiss, biotite granodiorite, quartz diorite, dacite, biotite
monzogranite, biotite granite, hornblende granite, biotite-hornblende granite, and
quartz diabase, intrude rock of the Hulayfah group at various stages.

Deposition of the s»h@mmt group was preceded by, or was contemporaneous with,
intrusion of alkali-feldspar granite or quartz porphyry.
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